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SUMMARY 

'Ihis paper presents a statistical analysis of solar data for 1961 and 
l ! h 3  i n  a n ,  attempt to broaden the possibilities of interpretation of the 
wlationship bctwcen radioemission from local sources and the structure of 
tlw act ivc rcgions of the Sun observable optically. 

* 
* * 

The radioemission characteristics of local sources on the Sun, required 
1,r- thc investigation of solar activity, are insufficiently studied; at the 
s:iiiic t inic ;i scr-ies of anomalous cases, difficult to explain, are known. In 
order to obtain morc complete data allowing to broaden the possibilities of 
intcrprctat ion of the observations avaialable, we bring forth below the results 
of statistical processing of daily radioastronomical observations available 
at the Moscow Center on Data Collection. 

Wc. subjccted to analysis the observations for 1961 and 1963, sorted accord- 
iiig t o  criteria rcfcrred to in [l ,  2 1 .  

\ \ v i  th thc cmer-gcmcc o r  soiirces on the C - 1  imb arid their v'anishing in the West limb 
01' thc Siin with two-Jay r-cservc. 

Moreover, we rejected the cases linked 

Then wc composed equations of the form 
n I 1  m 

\\rlic.rc 
01' thc princip:iL spot of the k-th group in millionth 
sphere; ( i l A .  
is thc niuiib&r of groups of spots and flocculi on the disk of the Sun for the 
g i ven tlny . !$k is the total area of the k-th group of spots in millionth 
t-i-:ictioiis of , un's hcrnisphere; a2Xi is the proportionality factor linked with 

.is the total rxlioemission flux on wavelength hi; SrXk is the area 
fractions of Sun's hemi- 

is the proportionality factor linked with the main spot; n, m 

-- ___ ___- 
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tlw rcwiining spot groups; S,. 
l - i x t  ims of Sun's hemisphere: 
with thc ;irc\;i of f l occu l i ;  

( I l k l ,  u ~ ) . , ~  an, a i d   hi^, 

is the  area of  the j - t l i  f locculus i n  l y i  
is  the  proport ional i ty  factor  l i i i h c d  

Fox 

were found by the method of least squares 

is the radioemission f l u  of the quie t  Suri. i 

thc rxlioastronomicnl observations of the s t a t i o n  Toyokawa, and the  op t i ca l  
ckita pihlishcd in  the  b u l l e t i n  "Solar Data". 
in the computing center  of the Lenin S ta t e  University i n  the  name of Zhdanov 
11). means of a n  )I-20 computer. 

A l l  ca lcu la t ions  were performed 

The r e s u l t s  of ca lcu la t ions  a r e  mmpiled i n  Table 1 he rea f t e r .  , 

T A B L E  - 1 

- - -~ _ _  _ _  
I t  I'ollows from Table 1 tha t  the  r a t i o  of radioemission in t ens i ty  of 

two rcgioolis of the source, i. e. the  groups of spots  linked with the main 
spot  and the  rcmaining spots  of the  group, depends on A: 
thcsc in t cns i t i e s  coincide within the  measurement e r r o r s ,  whereas a t  h =3.2 c m  
t h c i r  r a t i o  is of t h e  order  of  2 .  This leads t o  a not iceable  difference of 
t h e  contr ibut ion t o  the  general  rad ia t ion  of the main spo t ' s  region and the  
rcmaining p a r t  of t h e  group. 

a t  X = 8.0 cm 

'I'hc noted pecu l i a r i t y  may be caused by d i f f e r e n t  contr ibut ion of brem- 
mstrahlurig and mapetic bremmstrahlung mechanisms t o  the rad ia t ion  of the 
t l ifrcrcwt rcgions of the  source, f o r  the  i n t e n s i t i e s  of the  magnetic f i e l d  14 
01'  thc m:i in  ;md per ipheral  points are d i f f e ren t  (H increases as the  spot area 
iiicrcascs) . 'Hie magnitude of t h e  i n t ens i ty  s u f f i c i e n t  f o r  the  effect iveness  
of' the> iiiagnct ic brciiuiistrahlung mechanism, depends on h( i t  decreases with the 
rise o f  h )  a i d  t h i s  is why a t  h = 8 cin t h i s  mechanism is e f f ec t ive  f o r  a l l  the  
spots  01- thc  group, :]rid ; i t  x = 3.2 cni, it is e f f ec t ive  only f o r  the  main spot .  

'I'hc resril t s  hroiight out agrec well with the observations of s o l i t a r y  
soiirccs :md allow 11s t o  diminish t h e  d i spa r i ty  of the data  i n  various publica- 
t ions. ):or cx;iinple, spectra  of 10 sources are brought out i n  [3] , including 
two c21ioiii;i10iis ones: i n  them thc radioemission f lux  a t  X = 3.2 cm was found 
t o  be c r c a t c r  than that a t  = 8 cm.  The ca lcu la t ion  of the r a t i o  Sr,,/Sp, 
1)i-ovicltd for them the values 0.92 and 0.87, as d i s t i n c t  from the same magnitu- 
clc. for the rcinaining ones, f luc tua t ing  between 0.65 and 0.14, as should have 
I x \ c i i  cxlwctcd from the above r e su l t s .  

l'lic res i i l ts  o f  ol~servat ions of 60 separate  sources a t  X = 3.2 cm and 
A = 7..5 c-ni ;ire presented i n  [ 4 ] .  
t i'iic-t ion of- the> rclat ionship bctween F ~ / F 7,5 and gives the dependence 

The u t i l i z a t i o n  of these data  f o r  the cons- 
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thc dcpcnclcncc p lo t t ed  i n  Fig.1, a l s o  agreeing well w i t h  the above conclu- 
s ions. 

0 8  

w / m 2 * h t z  

F ig .  1 Fig. 2 

Scveral spec t ra  of s o l i t a r y  sources with iden t i ca l  Sp,  but d i f f e r e n t  
could he constructcd by the  r e s u l t s  of measurements of s t a t i o n s  Toyokawa 
and Ottawa. As follows from Fig.2 ( l o .  S r , / S p  = 0.92; 2" it is 0.50 and 
.To. i t  is 0. iO) , t h c  above dependences of the  shape of t he  spectrum on the  
r a t i o  S r n / S p  a r c  r u l f i l l c d .  A s t ronger  dependence of t h e  f lux  on the  magne- 
t i c  f i c l d  a t  = 3.2 cm than at X = 8 cm must be r e f l ec t ed  i n  the  dimensions 
oI' tlic sourcc', which is confirmed by observations during ec l ip ses ,  according 
to which a t  = 3 . 2  t he  a t t r a c t i o n  of t he  source is lesser than a t  A = 10 cm 
[ S I .  Iksiiclcs, it follows from t h e  above t h a t  a t  observations with s u f f i c i e n t  
mgu1;ir rcsolut ion the  source above a complex group of spots  must cons i s t ,  
a t  lcast a t  some wavclengths, of  two pa r t s .  
r;ltul'c~ I s ] . 

Such cases are described i n  l i t e -  

'l'lic abovc. s trong depcndencc of F3,2 / R , s  on / S, could be compared 
w i t h  thc rclnt  ionships of the  r a t i o  F3,z3.2/ F,,, w i t h  the probabi l i ty  of occurrence 
01' :i proton h r s t  indicatcd i n  141. We expect t h a t  one may succeed i n  fo re -  
c-:ist i iig w c h  :i burs t  from opt ica l  ohscrvations determining the  r a t i o  S,, / &  . 
l'r-eliLtiinary checking of 18 burs t s  provided a corroboration of such an assumption 
in  1 4  cases. 
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